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Increased attention has been focused on the
utilization of the resources of the sea with a
consequent expansion of interests in marine
microbiology (1—7). Marine fungi apparently play
as important an economic role as terrestrial
fungi and numerous studies have implicated them
in the destruction of both plant and animal ma-
terial.
The oceans are remarkably uniform in their
chemical composition (8). Salinity, an expression
of total solids dissolved in sea water, generally
ranges between 33% (parts per thousand) and
37% with an average of 34% or 3.4%. Sodium
chloride constitutes 86% of the total solids
dissolved in sea water and the remaining 14%
include magnesium, sulfur, calcium, potassium,
bromine, carbon, strontium, and boron in this
descending order and a variety of other elements
in smaller amounts. The salinity is considerably
less in regions of high fresh water dilutions such
as estuaries of great rivers, while in some lakes
such as the Great Salt Lake or the Dead Sea
the salinity may be 320% (32%).
Marine fungi have been classified into two
major categories depending upon their tolerance
to salinity (4, 9, 10). Stenohaline fungi require a
salinity approximately that of sea water whereas
euryhaline fungi readily adapt to a wide range of
salinity. True stenohaline fungi are few in number
when compared with the more numerous euryha-
line group. Salinity tolerance studies of fungi
from both marine and non-marine habitats are
generally performed with media prepared with
either sea water or sodium chloride (11—20).
Little information is available pertaining to
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the presence in the sea of fungi known to be
pathogenic to man. The fungi responsible for
most of the human mycotic infections have not
been isolated from the sea. Whether or not this
is a function of their inability to survive in sea
water is not known. It is the purpose of this
preliminary investigation to evaluate the effect
of sea water and different concentrations of
sodium chloride on the growth of some pathogenic
fungi.
MATERIALS AND METHODS
Fungi: Nine different species originally isolated
from patients with characteristic mycotic infec-
tions were used.
Stock solutions: Sodium chloride was dissolved
in distilled water in concentrations of 85%, 1.7%,
3.4% and 6.8% to approximate 25%, 50%, 100%
and 200% of the total solute content of the sea
water. Clear sea water obtained from the littoral
zone of Santa Monica Bay, California was used
within three days. The pH of the sea water was 7.5
and the salinity, computed (8) after determina-
tion of the total chloride, (21) was 33%o (3.3%).
Experiment I: Sabouraud agar (1% Bacto-pep-
tone,'5' 4% dextrose, 2% agar) was the basic con-
stituent of the media. The control medium was
prepared with distilled water and the five other
media with the various stock solutions. All of the
media were autoclaved at 121° C. for 15 minutes at
15 lb/sq in. of pressure and dispensed in 25 ml ali-
quots into plastic petri dishes. The fungi studied
included Blastonjyces dermatitidis, Coccidioides
immitis, Histoplasma capsulatun, Hormodendrum
compactum, Micros porum gypseum, Monosporium
apiospermum, Sporotri chum schenckii and Tn-
chophyton mentagrophytes. They were grown ini-
tially on Sabouraud agar at room temperature
(25° C.) for 10 days with the exception of C. im-
mitis. The petri dishes were then inoculated in the
center by transferring mycelial portions with the
tip of a sterile needle. C. immitis was cultured in
Sabouraud broth (1% Bacto-peptone,® 4% dex-
trose) at room temperature for 10 days on a rotary
shaker and 0.05 ml of a suspension of the fungus
was employed as the inoculum. After incubation
of the cultures at room temperature for various
periods of time, the growth of each fungus was
determined by measuring two diameters at right
angles to each other to the nearest tenth of a centi-
meter.
Experiment II: All stock solutions and distilled
water were autoclaved and 25 ml of each was dis-
103
TA
BL
E 
I 
Th
e 
G
ro
w
th
 o
f F
un
gi
 in
 V
ar
io
us
 M
ed
ia
 
Fu
ng
us
 
D
ay
s 
o
f 
In
cu
ba
- 
tio
n 
Se
a W
at
er
 
D
ist
ill
ed
 W
at
er
 
.
85
%
 N
aC
I 
1.
7%
 N
aC
I 
3.
4%
 N
aC
I 
6.
8%
 N
aC
I 
B
. d
er
m
at
iti
di
s 
C.
 im
m
iti
s 
H
. 
ca
ps
da
tu
m
 
H
. 
co
m
pa
cl
um
 
M
. 
gy
ps
eu
m
 
M
. a
pi
os
pe
rm
um
 
19
 7 12
 
19
 
19
 
19
 5 7 19
 7 19
 
*
25
 X
 2
.O
t 
2.
0 
X 
2.
0 
1.
0 
X 
1.
0 
0.
8 
X 
0.
8 
1.
5 
X 
1.
2 
1.
5 
X 
1.
5 
3.
0 
X 
2.
7 
3.
0 
X 
3.
0 
1.
5 
X 
1.
5 
1.
2 
X 
1.
2 
1.
0 
X 
1.
0 
1.
0 
X 
1.
0 
2.
0 
X 
1.
7 
1.
8 
X 
1.
5 
3.
5 
X 
3.
0 
3.
0 
X 
3.
0 
7.
0 
X 
7.
0 
7.
5 
X 
7.
0 
1.
2 
>
<
 
0.
8 
1.
6 
)< 
1.
3 
3.
8 
X 
3.
0 
3.
5 
X 
3.
0 
5.
0 
4.
0 
1.
0 
0.
6 
1.
8 
2.
3 
8.
1 
9.
0 2.
3 
1.
4 
1.
0 
1.
0 
3.
4 
2,
7 
10
.5
 
9.
0 
49
.0
 
52
.5
 
1.
0 
2.
1 
11
.4
 
10
.5
 
*
37
 x
 3
.5
f 
3.
5 
X 
3.
0 
2.
0 
X 
2.
0 
2.
2 
X 
2.
0 
4.
0 
X
 3
.0
 
3.
5 
X 
3.
5 
5.
0 
X 
5.
0 
5.
0 
X 
5.
0 
2.
5 
X
 2
.5
 
3.
0 
X
 2
.5
 
2.
0 
X 
2.
0 
2.
5 
X
 2
.0
 
3.
0 
X 
3.
0 
C 
5.
0 
X 
5.
0 
C 
8.
0 
X 
8.
0 
C 
2.
5 
X 
2.
5 
2.
5 
X
 2
.5
 
6.
0 
X 
6.
0 
6.
0 
X 
5.
5 
13
.0
 
10
.5
 
4.
0 
4.
4 
12
.0
 
12
.3
 
25
.0
 
25
.0
 
6.
3 
7.
5 
4.
0 
4.
0 
9.
0 
25
.0
 
64
.0
 
6.
3 
6.
3 
36
.0
 
33
.0
 *
40
 X
 3
.5
t 
3.
5 
X
 3
.5
 
1.
5 
X
 1
.5
 
C 
2.
5 
X
 2
.5
 
C 
4.
5 
X
 4
.0
 
C 
2.
5 
X
 2
.5
 
C 
1.
5 
X
 1
.5
 
2.
0 
)<
 1
.7
 
3.
0 
X
 2
.5
 
2.
7 
X 
2.
4 
4.
5 
X
 4
.0
 
4.
5 
X 
4.
0 
8.
0 
X 
8.
0 
8.
0 
X 
7.
5 
3.
0 
X
 2
.2
 
2.
8 
X 
2.
2 
6.
0 
X 
6.
0 
6.
0 
X 
5.
5 
14
.0
 
13
.5
 
2.
3 
6.
3 
18
.0
 
6.
3 
2.
3 
2.
3 
7.
5 
6.
5 
18
.0
 
18
.0
 
64
.0
 
60
.0
 
6.
6 
6.
2 
36
.0
 
33
.0
 *
30
 X
 2
.7
t 
2.
5 
X
 2
.5
 
8.
1 
6.
3 
1.
3 
X
 1
.0
 
1.
2 
X
 1
.0
 
1.
3 
1.
2 
1.
8 
X
 1
.5
 
2.
0 
X
 2
.0
 
2.
7 
4.
0 
4.
2 
X 
4.
0 
4.
0 
X 
4.
0 
16
.8
 
16
.0
 
2.
0 
X
 1
.7
 
1.
7 
X 
1.
7 
3.
4 
2.
9 
1.
5 
X 
1.
0 
1.
5 
X 
1.
0 
1.
5 
1.
5 
2.
5 
X
 2
.0
 
2.
0 
X 
1.
7 
5.
0 
3.
4 
3.
5 
X 
3.
0 
3.
5 
X
 3
.0
 
10
.5
 
10
.5
 
7.
0 
X 
7.
0 
7.
0 
X 
6.
5 
49
.0
 
45
.5
 
2.
5 
)<
 1
.8
 
2.
3 
X 
1.
7 
4.
5 
3.
9 
5.
5 
X
 5
.0
 
5.
0 
X
 4
.5
 
27
.5
 
22
.5
 *
15
 X
 1
.3
t 
1.
5 
X
 1
.5
 
1.
0 
X
 1
.0
 
0.
8 
X
 0
.7
 
1.
2 
X
 1
.0
 
1.
5 
X
 1
.0
 
2.
5 
X 
2.
5 
3.
0 
X
 3
.0
 
1.
0 
X
 1
.0
 
1.
0 
X 
1.
0 
1.
0 
X
 0
.5
 
0.
6 
X
 0
.5
 
1.
4 
X
 1
.3
 
1.
3 
X
 1
.0
 
2.
5 
X 
2.
5 
2.
5 
X 
2.
0 
6.
0 
X 
5.
5 
5.
5 
X
 5
.5
 
1.
3 
X
 1
.0
 
1.
2 
X
 0
.7
 
6.
0 
X 
3.
0 
3.
0 
X
 3
.0
 
2.
0 
2.
3 
1.
0 
0.
6 
1.
2 
1.
5 
6.
3 
9.
0 
1.
0 1.
0 
0.
5 
0.
3 1.
8 
1.
3 
6.
3 
5.
0 
33
.0
 
30
.3
 
1.
3 
0.
8 
18
.0
 
9.
0 
*
0 0 0.
4 
X
 0
.2
 
0.
3 
X 
0.
2 
0.
3 
X
 0
.2
 
0.
5 
X
 0
.2
 
0.
7 
X 
0.
6 
0.
7 
X 
0.
5 
0 0 0 0 0.
4 
X
 0
.3
 
0.
2 
X
 0
.2
 
0.
5 
X 
0.
4 
0.
4 
X 
0.
2 
1.
5 
X
 1
.5
 
1.
5 
X
 1
.0
 
0 0 0 0 
to
 0 0.
1 
0.
1 
0.
1 
0.
1 
0.
4 
0.
4 
0 0 0 0 0.
1 0.
0 
0.
2 
0.
1 
2.
3 
1.
5 
0 0 0 0 
S.
 c
he
nc
ki
i 
12
 
1.
5 
X 
1.
0 
1.
5 
2.
5 
X
 2
.5
 
6.
3 
2.
5 
X
 
2.
2 
5.
5 
2.
2 
X
 1
.7
 
3.
7 
1.
5 
X
 1
.0
 
1.
5 
0.
5 
X
 0
.5
 
0.
3 
1.
5 
X
 1
.0
 
1.
5 
N
D
 
N
D
 
2.
0 
X
 1
.5
 
3.
0 
1.
5 
X
 1
.2
 
1.
8 
0.
6 
X
 0
.5
 
0.
3 
19
 
2.
0 
X
 2
.0
 
4.
0 
3.
7 
X
 3
.5
 
13
.0
 
2.
7 
X
 2
.5
 
6.
8 
2.
5 
x
 2
.0
 
5.
0 
2.
0 
X
 1
.5
 
3.
0 
0.
7 
X
 0
.5
 
0.
4 
2.
2 
X
 2
.0
 
4.
4 
N
D
 
N
D
 
3.
0 
X
 2
.0
 
6.
0 
2.
0 
X
 1
.5
 
3.
0 
0.
6 
X
 0
.5
 
0.
3 
T.
 m
en
ta
gr
op
hy
te
$ 
5 
1.
0 
X
 0
.7
 
0.
7 
1.
5 
X
 1
.3
 
2.
0 
1.
3 
X
 1
.0
 
1.
3 
0.
7 
X
 0
.5
 
0.
4 
0.
5 
X
 0
.3
 
0.
2 
0.
2 
X
 0
.1
 
0.
0 
1.
2 
X
 0
.7
 
0.
8 
1.
5 
X
 1
.5
 
2.
3 
1.
5 
X
 0
.9
 
1.
4 
0.
7 
X
 0
.5
 
0.
4 
0.
5 
X
 0
.5
 
0.
3 
0.
4 
X
 0
.2
 
0.
1 
7 
1.
5 
x
 2
.0
 
3.
0 
2.
2 
)( 
2.
0 
4.
4 
1.
5 
X
 2
.0
 
3.
0 
1.
0 
)( 
1.
0 
1.
0 
0.
8 
X
 0
.5
 
0.
4 
0.
2 
X
 0
.3
 
0.
1 
1.
5 
X
 1
.7
 
2.
6 
2.
0 
X
 2
.0
 
4.
0 
2.
2 
X
 2
.0
 
4.
4 
1.
0 
X
 0
.7
 
0.
7 
0.
7 
X
 0
.5
 
0.
4 
0.
3 
X
 0
.4
 
0.
1 
12
 
3.
0 
X
 2
.0
 
6.
0 
4.
0 
X
 3
.5
 
14
.0
 
3.
5 
X
 
2.
5 
8.
8 
2.
0 
)<
 2
.0
 
4.
0 
1.
0 
X
 1
.0
 
1.
0 
0.
3 
X
 0
.2
 
0.
1 
2.
5 
X
 2
.5
 
6.
3 
3.
5 
X
 3
.0
 
10
.5
 
3.
0 
X
 2
.5
 
7.
5 
1.
7 
X
 1
.5
 
2.
6 
1.
0 
X
 0
.8
 
0.
8 
0.
5 
X
 0
.3
 
0.
2 
19
 
3.
5 
)<
 3
.0
 
10
.5
 
6.
5 
)( 
6.
0 
39
.0
 
4.
5 
X
 4
.0
 
18
.0
 
3.
5 
X
 3
.5
 
12
.3
 
1.
5 
X
 1
.5
 
2.
3 
0.
7 
X
 0
.6
 
0.
4 
4.
0 
X
 3
.5
 
14
.0
 
6.
0 
X
 6
.0
 
36
.0
 
4.
0 
X
 4
.0
 
16
.0
 
3.
0 
X
 3
.0
 
9.
0 
1.
5 
x
 1
.5
 
2.
3 
0.
7 
X
 0
.5
 
0.
4 
C 
=
 
co
n
ta
m
in
at
ed
. 
N
D
 =
 
n
o
t d
on
e.
 
*
 
di
am
et
er
 o
f c
o
lo
ni
es
 in
 ce
n
tim
et
er
s. 
m
at
he
m
at
ic
al
 p
ro
du
ct
 o
f d
ia
m
et
er
s i
n 
sq
ua
re
 ce
n
tim
et
er
s. 
106 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
'I,
III
14
zIdC,
'Ii
00
z
In
=IiiI-.
14
0
0
0.
wct PERCENTAGE OF SODIUM CHLORIDE IN
THE MEDIA
Fie. 1. Average colony size after 19 days of in-
cubation.
pensed into 50 ml Erlenmeyer flasks. In addition a
portion of unautoclaved sea water was filtered
through Seitz pads and dispensed in the same
manner. The fungi studied were Gandida albicans,
C. immitis, H. capsulatum, and S. schenckii. They
were initially grown in Sabouraud broth at 25° C.
for 10 days on a rotary shaker. Aliquots consisting
of 0.5 ml of the suspensions of the fungi were used
for the inoculation of all the flasks, which were
then incubated at room temperature for six weeks
without shaking. Samples obtained weekly were
subcultured on Sabouraud agar at room tempera-
ture. The plates were examined for the presence of
growth after five days of incubation at 37° C.
All studies for both experiments were performed
in duplicate.
RESULTS
Experiment I: The colony diameters and their
mathematical products are presented in Table I.
Since the geometric shape of all colonies was
either a circle or an ellipse, the total area in
square centimeters is approximately equal to the
product of the diameters multiplied by .79 (ir/4).
A definite progressive decrease in colony size of
each fungus was observed as the sodium chloride
content in the media was increased and in those
media containing 6.8% sodium chloride, little
or no growth occurred. The average relative
colony size of each of the fungi after 19 days of
incubation in the media containing various
concentrations of sodium chloride is presented
graphically in Figure 1. The estimated concentra-
tion of sodium chloride at which the colony size
is approximately one-half of its size on the control
medium varied from .85% with T. mentagrophytes
to 3.4% with M. gypseum. Physiological (.85%)
saline had little inhibitory effect on the growth
of the fungi except S. .schenckii and T. menta-
grophytes. Excluding M. gypseum, the colony
size of the fungi grown for 19 days on the sea
water media was approximately 50% or less that
of similar colonies grown on the control media.
In general, colony size was less in media prepared
with 3.4% sodium chloride than in sea water
media although the total solute concentration in
both is approximately the same.
No gross morphological changes other than the
alteration in colony size were observed. The
intensity of pigmentation, however, increased
with the higher concentrations of sodium chloride
in the cultures of M. apiospermum, M. gypseum,
and T. mentagrophytes. A definite increase in
the number of inicroconidia occurred in B.
dermatitidis, H. capsulatum, M. apiospermlum,
M. gyp.seum and T. mentagrophytes grown on
media containing sea water and the higher con-
centrations of sodium chloride. Increased num-
bers of macroconidia were present in cultures of
the latter two fungi also.
Experiment II: C. albicans and C. immitis
remained viable after six weeks in all seven
solutions. The viability of H. capsulatum and S.
schenckii was decreased in the higher concentra-
tions of sodium chloride. (Table II) The viability
of H. capsulatum decreased after several weeks
in the autoclaved sea water but the organism
survived in the Seitz filtered sea water.
DISCUSSION
All of the fungi examined in this study were
capable of growth on laboratory media prepared
with either sea water or solutions of sodium
chloride isotonic with sea water. In addition
three of the four fungi tested remained viable
in autoclaved sea water for the six week period
of observation and all survived for this period in
sea water which had been Seitz filtered. The
ability of these fungi to grow under laboratory
conditions in the presence of sea water fulfills
//
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TABLE II
Survival of H. capsulatum and S. schenckii in various solutions
one of the criteria necessary for the classification
of a marine organism (4, 9, 10). This suggests
the possibility of their survival in marine en-
vironments.
Many fungi considered primarily terrestrial
have been isolated from oceans and estuaries (4).
A few of them have been opportunistic fungi with
low grade pathogenicity for the individual with
imparied resistance. With the exception of C.
neoformans (22) and various species of Candida,
(12, 13, 22) none has been a primary human
pathogen. Additional evidence that primary
human pathogens may survive in an aquatic
environment in nature is the experimental ob-
servation that goldfish and crayfish can be
infected with C. immiti.s (23). Finally the causa-
tive agent of rhinosporidosis, a disease predomi-
nantly of divers has not been isolated to date,
but it is postulated that the organism is acquired
from an aquatic habitat (24). The failure to
isolate primary human pathogens from the sea
may be, in part, a result of the relatively few
attempts directed toward this goal and the sea
may eventually prove to be as important a
reservoir of pathogenic fungi as the soil (25).
The tolerance of fungi to various concentrations
of sea water or sodium chloride can be influenced
by temperature and nutrition. For example, with
some fungi an increase in the temperature of
incubation results in the occurrence of optimum
growth at a higher salinity (15, 16, 18) whereas
with other fungi the reverse occurs (26). When
ample nutrients are provided some fungi can
readily adapt to salinity levels far in excess of
that to which they can adapt in lower nutrient
environments (18—20). Additional ecological fac-
tors that may affect the distribution of fungi in
the sea include pressure, oxygen, current flow,
intensity of light and interrelationships with
other forms of marine life.
In this study, colony size was generally found
to be smaller on media prepared with solutions
of sodium chloride isotonic with sea water than
with sea water. This relationship, however, has
been found to vary depending on the particular
fungus studied (18, 20) and is most likely asso-
ciated with the effect of the additional constitu-
ents present in sea water.
The possibility has been considered that
osmotic pressure may be significant in the
development of fungal colonies on solid media
prepared with sea water and the substitution of
certain other osmotically active materials re-
sulted in a similar pattern of growth (18). This
did not occur when a solution of sodium chloride
was used suggesting that this compound has an
intrinsic toxic property in addition to its osmotic
activity. Sodium chloride has been found to
possess the least fungistatic activity when com-
pared with the inhibitory effect of other com-
pounds of various anions and the cation, sodium
(27).
Some fungi may appear to grow well in salinity
—temperature stresses but certain physiological
or biochemical properties may be altered. The
presence of increased salinity has resulted in a
Autodaved
sea water
Seitz filtered
sea water
Distilled
water .85% NaCI 1.7% NaCI 3.4% NaCI 6.8% NaCI
Histoplasma
apsulatum
+ + + + + + + + + + + + + + 1 week+ + + + + + + + + + + + + + 2 weeks+ ++ ++ ++ ++ C + - + -3weeks+ - + ++ ++ +- C + - — —4weeks
—+ ++ +± C C — —± —5weeks
- -+ ++ ++ +± C - -- C6weeks
Sporotrichum + + + + + + + + + + + + + + 1 week
schenckii +
+
+
+
+
+ +++
+ +++++
+ +++
+ +++++
+ +++
+ +++++
+ +++
+ +++++
+ +++
+ ++-
+C
+ ++±
+
CC
+ 2 weeks
-5weeks
C 6weeks
+ = growth; minimal growth; — = no growth; C = contaminated.
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reduction of the percentage of germinating
spores without significantly affecting the diameter
of colonies on solid media (20).
Adaptation to various levels of salinity by
microorganisms has been observed. For the
initial isolation of bacteria from the sea, media
containing sea water are usually essential but
this requirement of the original isolate is fre-
quently lost with subsequent subcultures (28).
Bacteria can also be adapted to tolerate in-
creasing concentrations of sodium chloride (29).
There is some evidence to suggest that fungi can
similarly be adapted (30). The possibility that
salinity may change the pathogenicity of fungi
has not been investigated.
The diameter or area of the colony has been
utilized extensively as a measure of the growth
of fungi (11, 15—20). The effect of variations in
the total number of fungi in the initial inoculum
on the ultimate colony size has been of some
concern (31). Variations as large as sixfold, how-
ever, have not been found to produce any signifi-
cant change on the final diameter of the colony.
(31).
The sea water employed in this study may not
be entirely representative of ocean water since
it was obtained from the littoral zone in Santa
Monica Bay. The pH of 7.5 was lower than the
pH of 8.1 generally recorded for ocean water at
a distance from the shore (8) but the total
salinity was approximately the same.
Fresh sea water has been found to exert
bactericidal activity which can be destroyed
either by storage for a few weeks or by auto-
claving (1, 32). Millipore filtration has a variable
effect on this activity (32). Fresh sea water has
been found to inhibit the germination of spores
of some but not all fungi (20). Autoclaving
destroyed the factor inhibiting germination, but
the effect of Seitz filtration was variable. The
relation of the inhibitory property of fresh sea
water to that of soil (33) requires further clarifi-
cation.
There are certain findings of potential clinical
importance in addition to the possible epidemi-
ological significance of this study. The adverse
effect on all of the fungi of the higher than
physiologic concentrations of sodium chloride
implies that such solutions may be of clinical
value in preference to physiological saline in
the management of some cutaneous mycotie
infections. Concentrated solutions of glucose
together with water-soluble fungistatic agents
have been employed in the past with limited
success in the treatment of patients with onycho-
mycosis (34). The increased sporulation observed
in media prepared with the higher concentrations
of sodium chloride suggests that the addition of
this salt to media may stimulate spore production
and facilitate identification of the organism.
SUMMARY
1. Eight commonly encountered fungi patho-
genic to man were cultured on Sabouraud media
prepared with sea water and solutions containing
increasing concentrations of sodium chloride.
Growth was estimated by measuring the colony
diameter after various periods of incubation at
room temperature.
2. As the sodium chloride concentration in the
media was increased to 6.8%, a progressive
decrease in colony size was observed with prac-
tically no growth of most fungi at 6.8%.
3. Smaller colony size was observed with all
of the fungi when growth on media prepared with
sea water was compared with that on media
prepared with distified water.
4. Colony size was less on media prepared
with 3.4% sodium chloride than on sea water
media, although the total solute concentration
in both was approximately the same.
5. The survival of four fungi in sea water and
solutions containing increasing concentrations
of sodium chloride was examined. C. albicans
and C. immitis remained viable after six weeks
in all the solutions. H. capsulatum and S. schenclcii
did not survive the total six week test period in
the higher concentrations of sodium chloride,
and the viability of H. capsulatum, also, de-
creased after several weeks in autoclaved sea
water.
6. Oceans may constitute a possible reservoir
for fungi pathogenic to man.
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